From 1964 to 1973, 370 tumors were collected from cows of unknown age. Ten (2.7%) of these were primary thyroid tumors. Three were malignant. The benign tumors were solitary encapsulated adenomas in the parenchyma with more or less defined trabeculae, tubular, and microfollicular pattern. One of the malignant tumors was a cystic papillary adenocarcinoma, and two were small cell carcinomas consisting of small, sometimes binuclear, pleomorphic cells.
Primary thyroid tumors in cattle are rare because thyroid tumors occur mostly in old animals, and few cattle reach cancer age [5, 7, 10, 121. There are few case reports on thyroid tumors in cattle. One described metastasizing carcinomas of the thyroid gland [ 101. These carcinomas had follicular, papillary, and solid patterns. Another report included one case of a bilateral thyroid carcinoma in a bull in a series of several tumors in cattle [9] .
Recently, considerable attention has been paid to the so-called medullary thyroid carcinoma in man. Histologically, structurally, and biologically, this tumor differs from the other types of thyroid carcinomas [4, 161. Medullary carcinoma of the thyroid gland occurs also in animals. This has been shown in a comparison of a number of cases of thyroid tumors in dogs and rats with cases of medullary carcinoma in man [17] . Others have described a number of ultimobranchial thyroid tumors that occur only in mature bulls [6, 151. One study suggested that ultimobranchial tumors in bulls are similar to human medullary carcinomas [ 151. Structural similarity, amyloid deposits, pheochromocytoma in the adrenal medulla, and, indirectly, an increase of calcitonin in the blood plasma of bulls in a herd where this tumor appeared support this.
Materials and Methods
From 1964 to 1973 tumors were collected from adult cows of unknown age. Ten were primary thyroid tumors. The tumors were fixed in 10% neutral forrnalin, embedded in paraffin, and stained with hernatoxylin and eosin (HE). Parallel sections were stained with Congo red and studied in polarized light. Bodian's silver stain method was also used.
Results
Seven tumors were benign. These tumors had fibrous capsules and structural uniformity. These did not penetrate the capsule or blood vessels. Three tumors were malignant. There was loss of differentiation, cellular atypism, pleomorphism, and nuclear hyperchromatism. One of the malignant tumors metastasized. The other tumors had infiltrated the capsule and blood vessels. (1) Macroscopically there was a solitary tumor, 3 x 3~3 cm, in the left thyroid lobe. It was isolated by a thin fibrous capsule from the surrounding atrophied thyroid gland. Microscopically, the tumor had a solid trabecular pattern with sporadically anastomosing trabeculae. These consisted of two or more rows of closely packed cuboidal or polygonal cells with more or less uniform globose or ovoid nuclei. Colloid-containing acini occasionally were seen in the rudimentary follicles. The stroma between the trabeculae was fine and vascularized ( fig. 1 ).
Trabecular Adenoma

Tubular Adenonia (2)
Macroscopically, one was a 2 x 2~2 cm nodule and the other was 2 0 x 12x 12 cm with a thin, fibrous capsule. Both tumors were brittle, brownyellow to brown-red.
Microscopically, the tumors had irregular tubules with narrow, circular or tubiform lumina. The epithelium was tall, cylindrical, and in some places cuboidally flattened. The nuclei were near the periphery of the tubules ( fig. 2 ). Abundant, minute colloid-containing vacuoles were frequently in the cytoplasm near the lumen. The lumen of some of the tubules contained thin colloid. Among the densely packed tubules, there was a network of thin but vascular stroma, except for some parts that were thick and edematous.
Microfollicular Adenoma (4)
Macroscopically, all tumors were solitary, unilateral, encapsulated and irregularly globose or ovoid. The smallest was 6x 5 x 5 cm and the largest 12x lox 10 cm. The tumors were edematous, yellow-brown to deep brownred. In the large tumors there were foci of necrosis with blood. Microscopically, there were multiple, small follicles delineated by a row of cylindrical or flattened cells with eosinophilic cytoplasm. Deep basophilic, circular nuclei were in an abundant, slightly fibrous, edematous and richly vascularized stroma ( fig. 3) . Some follicles were formed by well-differentiated cells; others formed by atypical cells were solid. Colloid was only in mature follicles. Thin, vascularized, edematous stroma prevailed around solid foci or bands of closely packed, cuboidal or polygonal cells with only rudimentary follicular patterns ( fig. 4 ). (1) Macroscopically this was an irregularly ovoid tumor, 12 x 9 x 9 cm, sharply delineated from the surrounding tissue by a thin fibrous capsule. The neoplastic tissue contained blood in central necrotic foci.
Cystopapillary Adenocarcinoma
Microscopically, there were foci of densely accumulated, variously articulated papillae. The stroma of the papillae was fine and richly vascularized, covered with one or more layers of irregular, polymorphous cells with finely granular, irregularly stained eosinophilic cytoplasm ( fig. 5 ). Mitoses were frequent. Papillary structures grew into the lumen of the pre-formed cavities. These often contained coagulated blood. (2) Macroscopically, tumor 1 was a solitary, 1.5-kg neoplasm. The tumor contained blood in some parts and was gray-white to gray-yellow, brittle, and permeated by yellow necrotic foci. Disseminated metastatic foci, maximum size 3 x 3~3 cm, were in both lungs. There were many regressive necrotic changes in the yellow metastases. Microscopically, tumor 1 had solid cellular complexes of small, polymorphous cells with pleomorphic, sometimes hyperchromatic nuclei. In some parts the cells were elongated, resem- 
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bling human bronchogenic carcinoma cells. Stroma was scarce, and there were hemorrhagic necrotic areas. Similar changes with more regressive necrotic changes were in the lung metastases. Macroscopically, tumor 2 was 2.4 kg, solitary and irregularly ovoid. In some parts it had a thin, fibrous capsule and in other there was no capsule. The tumor was edematous, yellow-brown, homogeneous, and rigid to elastic. It had locally visible tissue bundles. At the periphery there were residues of the tumor-infiltrated left thyroid lobe ( fig. 6) . The right thyroid lobe was not changed. There was no amyloid. Microscopically, this tumor had solid foci or bands of small polyhedral cells with narrow, sometimes tipped, eosinophilic, finely granular plasmatic areolae. The nuclei were small, deeply basophilic, sometimes hyperchromatic, circular to ovoid, elongated, variously corrugated to bizarre ( fig. 7 ). There were also binuclear cells ( fig. 8 ). Mitoses were rare. Cellular complexes were separated by a rich network of thin, vascularized, but locally fibrous stroma with many vessels that extended to the sinusoids. There was no amyloid.
Discussion
Primary thyroid tumors were 2.7", of the tumors collected. Other studies have indicated there are no or few such tumors in even larger groups [I, 2, 8-1 1, 13, 141. This relatively high proportion of thyroid tumors in our study cannot be explained by endemic goiter because it did not occur in our cattle.
Adenomas were solitary, unilateral, expansive, encapsulated, globose or ovoid. All were much larger than those reported [5, 71. One of the thyroid lobes was replaced by the tumor; less frequently residues of the atrophied thyroid gland were around the periphery of the neoplasm. All tumors were parenchymatous with varied structures. Embryonal and fetal phases of normal thyroid gland ontogenesis were seen. Histologically our tumors were trabecular, tubular, and microfollicular variants in the cases of microfollicular adenomas with foci of less differentiated structures. The adenomas had colloid, the amount depending on the degree of tumor differentiation. Stroma was unequally rich, but always thin, edematous, and vascularized.
Malignant epithelial tumors of the thyroid gland are common in old dogs [3] , but are rare in cattle [5, 121. Adenocarcinomas with tubular, microfollicular, or papillary patterns and undifferentiated, solid carcinomas are recognized [3, 7] . Our two solid small-cell carcinomas (one of which metastasized to the lungs) belong to this group. The one that did not metastasize could be a medullary carcinoma. In cases of medullary carcinomas in dogs, silver stains were of value only in the histogenetic diagnosis. In dogs the argentaffinity of the tumor cells was absent as were amyloid deposits typical for such tumors in man [4, 16, 171. This was true of our study. Thus a purely morphological diagnosis of medullary carcinoma in animals is difficult. The question of histogenesis is left open because of lack of material for comparison.
